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^ L TSWfiHH 7 -Y ^ A jjJRit <b *XT V ^ <Sft«®Mi£ 

[BB*« 4 ] !ff#Jg l flE«W>ffl3te«a s , < 1 1 l 
«Cfi3ii £ tiX l> 4 Jt^ 7 W ^ A„ 

[&W®8¥*fflfcgft?Jn 

[0 0 0 1 ] 
[0 0 0 2] 

4. 

[0 0 0 3] Jttffi«3t*l4, B^taWftSI^Y/PA 
Sr««f#J IC J: 0 Bfi 9 4 r. t \z «t 0 ©it $ tlX V > 

^ tts^j &m w i*m y f a a * fc ttdsjt ^ i- u 
[0004] l*»u wixfeosfSffffitt, ee-fkA&tcioi/^ 



[0 0 0 5] 

[38W#»ftLJ: 9 iihSSBffi] #*iJ!tt. gs##Jlcj; 

[0 0 0 6] 

[0 0 0 7] <Hft^-<7V>&< i t- 

-jy<Dm\cmmm&fr i.xmm^my^^^^n htix 

[0 0 0 8] $fc*5SB^(i, ®^K)/>/£< t "b-*® 

# jb Sr^-t- 5 Eta «t ti 5 / $ tz \?.mft7-<r>mm&mm z 

[0009] *fc*i§Bj(a, flwaffljts^fcitsffi^ 
^>-&£tf::£&<l*«£-r5«tt«ffl»#*J, KHf 
[ooio] *fc*i§B^{4, fltrfEa****, '>^< it 

[0 0 11] ^^(Ctt, *3BW(i, BtIIEil-)tffi4fc(45t 
^ 7 4 >v A jjsffl ^ h fix v ^ ^ b £ b -f 5 ffi a B B ^* 

[0 0 12] _hfE*3Sifltt. -t?5^^Sr*tfSS«»J (-^ 

(Sfilc/.es t V/Ht-TZ r i 4rfi]ffl Lfc tfflfJb 9 , IH 
/WA^|£9^t?*5^«^«^Ji: L 

y/wc $ *r c, . mwizmyc^^b uk* z 9 # 

[0 0 13] 
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^ 1 ©ffifflltCj§Hm*^7--f yUA 3 ^15: It bftX^^Z,* 

[0014] am^-ml, m^%mzti-r. Mot©?: 

tiZmv&Zo ffiftT-i: Ltd, fcir^tf, y t'"— yUT 
yw=i— yw^'fyi-^ gfrfr^yw-v— yMt# y t*— ;U7^ 
=>— yu^^yUA, • ^t'=yu*a^^S(5 

^^v-ft^w'^^^^TKtt^^^-i'/uAli, s7i!? 

-jwf&mmtimm&rtf y ^ v^sa^ 7 ^ yw & ( f 

WIC, 5~8 0^rag|ffc5, 
[00 15] t"-/l>T;l>=>— /U&yj ;UJ»%3 7sif 

Tyi^-yi^s 7i!5(Oxk^lcaifi-r-5r tizXoXPtk 

feu 7csw3~7f&ic®#i-sr tT-^sa-rsr fc*s 

/Ki5feLrt.<tv\ ^y tf=^T/u=>— yi-^^yPAfcyK 

JC, /Ky \f~>vr ;vzi—jv^hy 4 iv^Um^^T.b 
113 9&f&&L/::micnoT'b&^U SfefeLft/!>*<b 

*9®?^3 7ft* y v^tezn-Mfem^-Mm* 
xi>mw-tz>z\tfrX'isZ>o 
[0016] mmuft^<r>Kmiztz.tem®\\z.wLVhfrx 

* ^ y u— h^7^ y y^*?y t— , zKy^^uv-^ 

7^yo=hy/u-xfi/y*l^ (ASfiffflg) 
^u-v^tfy *Ky h^jjf y -^-ftt* 

^fetfe>ns„ ^ym^u^ #y7 , at , i/y 1 

4 V, if • 7°n fUV^tt-g-f^tO^Pt^y ^"U7 

^l^y-?- iftt'^^^y-7-, t-foy^ 
#i^^yr5 K^rors K^y-^— , s ksrjK y 
— , xyu^^TKy-^— , /-#y 31— ^/u^yu^^-^TK y 
, #y m— f/n- r/i"{r h^^^y-7— N /Ky7 



^#y-v— x ryiz-n^y-7- #y«^fi^ 
>-?&*y-^— , 3i^^r->^^y v 47t(±sfjta*fy 

tfy-r— rojjijt LTfctt* ?>^5 0 7^y/H J ? J !7^V 

[0017] mw&m?* ^Aoj?^!*, -«ic(±5o 

0 m rntATT-fo 9 , 1 ~ 3 0 0 u m^^fS L\>\ 5 
~2 0 0,umtt5©^U , o 

[0018] Sflfi»7^^i Lttt. {l^^tt^W 

-^.^^y^-^»*L<, mcmw&T/ujjvtet'X' 

^■^ttlLfc h y T-trf/'HryUci — ^7-T/WA/iiS^ig 
T-feSo ^e*3, <S3t J F-ro^ffl|c@W*g|7-r>'UA&|k t tt 

7-r/p^^ffl^Tt, <t < , s^s^y-v-ttff^?)* 

[0 0 19] ffiffiaW««7>f/UAro«#^4:S#£* 
[0 0 2 0] /s- K=>- hftiffltt«3t:te*ffi(0«f«]-#ttF 

^, ->y n-^^ifi^iisi^^sifkSWflgi-is 

[0021] &tzTis^yisTmmi-zm%:ffi.<?>mmx'?\- 
%frKm\^xu%mmm%<n>um*m.m-tz>^t<DViit 

T-t 5. 0 ^SffilWHIl!ia«JS©J|?^;i^^-S-fr5«fic 
^FirL-TIi, mZ-t£¥-i%fiL&i> i 0. 5-5 0^mC->y 
^> 7yu$-t", f^ = T, ^yu=>=r, Bft^«, Bfik-f 
^7A, ®ft*K5 7A > KflST 

fflStt, 9Ssffi»itffli!aia«jft*?Kj*-*-saw«»flBi o ott 

fl:lH5(c*}-LT— flS:^tC2~5 OfifiSBS^T'fc (9 , 5~ 
«Si§yt ^ffim L r «^ H Z&iz-t Z> *l lib OteEWi 
[0 0 2 2] ^c*3, MIESWKlh^, ^^-c j/^v-j/EtJ 
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[0023] mmmyt^-tmm^my^^^tcomm^ 
[0024] *fc, -tf7^>'^ifc^l^<®•r*fc5^7- 

o ommmz.m,x, 4os.-BM&>T-e*>&. »*l< 

ttiSBffl £ iffifr S -B: S * p H S: t * * * i 4: t "C # 

So 

[0 0 2 5] 5 ^SSBHMfflKtt. -t?5*->'5R 

/UTVU => — /u^ # y ft *b ft 5 m^M^-ty f- ^ 

tLTMLjSdS, *0**»<OM»fcBSLTtt£5* 

io&lt, ^fgf, 7s/-*, -y-y^A-s^ ^yxr^ 

ft K^WB&«f#J*¥«)SS*D#ISrE'fri-5 r t z)*T# 5. 
[0 0 2 6] *38Wfc><B3teKtt:, flWEfll*^*? J:U</* 

it- L T(B3t^- 1 SHAHS 7 A* A Srlfi 9 ^ 5 r t Id 
±9«it-*-S. ftSO-S-fr"^!-**, f£»l64rlfcU * 
*«<0ifc*«*«a»feft3«#JB*JfcJSi-5. 

ffiiLT^fc-tf^VrtS, fiffl-ef4^Wb-r-514WS:*iJffl 

t5; iT^/MbS -frTIAfP d i: Jcfc 9 

«>»4*iHL«rB&JtL, flBJfetE^KiSSffl^W^iteSrBSil: 

[oo2 7] -e7?->-%mi®m<nmif>iz. -e^va** 
mmt Lxm-\cmMLtztkmx'fto<, m®. -tr^v 

¥\Z £ -?X i>mti:Z>fc. ifi^2 0~3 0lCT-fc-5 o 

*«#*]& 3 o c c?r@^siii?a(cra«)T, *&-ic*#l 



fcttiB-ea^i-S©^*^^. 4. 9£?* L< i4, 4 0 
~6 0tffc5. ft:fc\ ^flffiiaKftSfc"^^:'*^ 

<i?-f sis-tn^fesro-c, 6 o 0 cjMTco?g.^-e^*-rs 

[oo2 8] •V7?->mmmft\&mifimaz, mrnmm. 
frb&mc]<bmi,xyMt&i£z><, •eyf-^jk&nm* 

«fc L< (45-1 5°CTfc5„ 

[0029] t^m^kmy ^j»<nf&v&t>it 

»4, n-;i/5U-^- ^tc:J:t)fT5 r£;JSTt5„ "tf 
[0 0 3 0] *^B^roffi5t«(4, HfflKRILTffeO** 

mtmmLtz^y^juM.t ut^srt^tts. 

*»#¥JBKo^TttWK:lSJ£»4ftv^s, 
*»i£»ifl8u {fctlg« (1 /2 *>1 /4 

ffl v ^ ibn-5 r £ cofc Sft^Jf £: 1 Jf * fcf4 2 € W±ffi ^ 
5rtis^t5„ Win, *»W«>(B*«l-3ei-RW«* 
fc ttiftSiSEfrMKtfSJB cFfrTftS S« (4 

4 ^j±tmm£ftxtj:Z)z;mm-&utftfa. 
mzmznfS.\«\±.y^ ^^tmm^f^xt£^m%mm 

[0 0 3 1 ] SMSHIftWi, (S^ffilcSWeSr^ltfc 

t©f, %efin (mmm *»e>»A*t*srsi*$*"c* 

^ilM^SfbSrSO^-rv^jiif^-iJ^Srfl-rSo S 

[0032] RtommitmoMtfomk lti4> <s.k(ci& 

L-^s/ hte3ffiLfcaW«tt7-f/Uix«>K-iB^, 

r> A^©SMttM^ 4 5 »***it«rf+M! L TSlt 

m*Mj$. Lfct©<c affiibif bi%z>* -£tzwimmwi%m 
y^ju^izmi^z^fiz^xmrnwrnmammk l, 

b*x5. MfELfc»fMlifbffi^cOKW-^(4 N AM^S-SL 
JKWl'J: 9ffim^-yrT}trtfIt<fe J ? :, = 3 f ! 7^7 Lfca^^L^BS 
JhL, WBSroA^SrfflliflL? 5=FiJ^4ifSr*-r-5o 4fc 

*i9«-t4xs:aia-t-*ss^tt« $ nxwrn a 7 4: j: <o nu 

Lo 5?lJ^4iftfi"LTl/>-5„ Siftl7^;UACSi 

»i» «*.tfHas*#**:, ^*y7'i/-r^>'m. 
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[0033] Rttmtetii%&<ofi&ytffi.e>mwvm7'( ^j* 

t LTfflv^Sr **JSWili, 

[0 0 3 4] ^iaS(H3ttS«, -hlEI£*JV-CK 

* f * Jt tfettOT 5 VVgffl* -tfffiffl i" 6 K 14 , 

[0 0 3 5] <H3te«KHfcfflto£S«#«»£ftTfcS« 
♦»R«**fcH:n<H3l£lcaC*.!t9, «fRffi}t;£fcf4R{g 

tf P) ffl^t>H5. 1 /2 U/2 Sttf 

p) 14, ffiflf, Bj»«*oiB**iaiS:SE*.S*g-(cfflv^ 

[0 0 3 6] ffiPim%MteX'<— Y*^"f-y9 

(stn) sa«aa7i%3sii[t<DiRjia«)aai»T^j;*)^i: 
fc&fe (wxi4-M) stAmk (Kit) i/T, mmm^nta 

Sg^ IC ft S K0*S!ii£iFB3^{!SI£<£>®&<£> fegi & jig x. 6ig- 

— k aKy tr=-/uTyua— /k ^u-^, #y^^ 
/M^^yu-h, TKy t"o euv'-^-twfdiwjKy ^-u 



[0037] 4fc±faro*finiH**-«fRJ»ffi«n«*« 

-C«JHLfc<b0>-C*>5. (R*t 
J^*36«©Mjg»S^JfiefcBUiBtc8WBi--5 - t IC «fc O 

[0038] ta^MiS7-r^Ai4, ^it^^toii 

— «Kii6ft£*xfc*fflW&*r-rS*Ky v-?^^*! 
b ft {;:*}■ U ®.?iffiM74/UJ±k LTffl^fbft-5 

# 7 >C /u A /j: t'^sffl ^ ft 5 „ ffl#4Bei*] 7^WiU 

i4, /vMz.fmmyj ^^^m^ 

®#M : a3?.(4/St>*iRiSl^aLfctro J ^ > JKal^y 
*t^7Ky^-J4, 5feco{4*S^ffiT-tftB^UfcxKy -r-t 

[0 0 3 9] Sfc, amBwjEv^w^sr^-rs.^^ 
fit), fSai^y -^-rogars]^, ^(ct'^t.^x^ 

[0 0 4 0] <a?t«tJ¥*rtf)±7^/UA^|£t)^^-tirfc 

$ft-5„ a&[tH±7^f /UA»4, if 

t0f*(B3tttWji^ffi3tSfcf4Eff^|S)OR(B3tSrSW 
ft!lc05t(4iSili-S^'ttS-*i-t.cot:\ «J^|^±7^ 
^AS:(B5t«t«BL.fc(H3t1S»4, h^co3fc 

5 0 rroff«i6j±7>f/i'ABt?R*tL^3tS:3E»w-t©« 
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14, ^lf3^ l ^:^•(7?{IM^tlWllc-®:LTV^/ t cv^^l3t^[S)*^ft••r^> 

tic mszfi]±74^M.x— ssw^-yr, mic-troa* 
[0041] mm<z>mB£&\±7'f'i'j*b lti*, #i;ti4' 

4x*»-*<D R «3t £ix *t L Tfdiro^ !4i§i§-f 5 

[0 0 4 2] Sot, Btl-iHUfcHff5£{l-jtttj<75ii:i^(S3t=Sr 
&iS$*S*-f:^<rcjW!gft±:7^/UA-C*f4, -tea®®*; 
£ -t <£> * * (S 3t m ( c fl * $4 *• ffl x. X A £f $ -t£ 5 r. t ( c 4 

[0 0 4 3] Rr«jt«4StroxEV^««Sffl-Cl/4tt*« 

©ffitagEWttSr*i-fi:ffiisJB , mz.\3. i / 2 t l 



[0 0 4 4] fc:fc\ =U^f Uy^^St^^tt, 

[0 0 4 5] ±i&ofi#:#*3MIi#* 
0>*n<, «3t*fc 2«Xtt3JB«±03te^Sfcfc8WBL 

[0 0 4 6] flJ^lciiWIEJt^JHSraJBLfc**^^^ 

a»±, «iii**«B«ro«jfiiie^iis*»jfifc«B-*-<5 
m ti x v * x m&m^mm * t*coMisxs & 01 ± $ ■& ? 5 

[0 0 4 7] iWHtLfc<B*tt«\ «*Kfc'>fc< 1 1 1 
B Sr 5 *6*»J tt«r (C#J 18 $ ix* V ^ , « *. 14* T ^ 

y/^a-g-^, ->y =>— ^m^y ^y^vvK 
=j*^> ^ ^<c if w Tjf y -r — £ -<— ^ stf y — t -r § t ^ig 

SltCiltRLTffl^Sr 4:as-e#5. #(c, T^y/U^ife 

[0 0 4 8] *7t±IElc:AU^T, ©SlCtS^faS.^ 
^(fH-fe/KOR "9 BSlh, t>v>T»4ii;p c, o«-e»A^(cffin€. 

[0049] «;«s(4, mk.is.^m^^<r>mm 

[0 0 5 0] {!3t« J ^^7^/U^<7)>t-ffiXf4(S]ffi— 

#JXI4S'g-^l*»P>^€)^lc-<— ^#y *fcf4-5r<0 
ffi^Sr®<l¥X»4^»$-y:fcl 0~4 0fl*%S^<o^ 
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[0 0 5 1 ] ^*Jltt, S/£5MXIllS^Ofc©0 

500*1 m-Cfo "9 , 5 ~ 2 0 0 n mtfUf-S. L < » ^(C 1 
0~ 1 0 0 n mriWS LV\ 

[0052] ^mm<Dmtamizni,xit, mm\zm-tz 

ir$rl^JhT'^-5„ t/^-^i Ltd 
K Sft. 5F»*, ^yF, aSiS->- h^&JR 

[0 0 5 3] &:fc*$&lpJlC*3V^ ±fE L7tffi3te«5rJfc 
ft^JS ft if Jg Id rt\ 0i]x.»i-y-y 3vug^;*7vu3fc 

^ft^^r/r^yu-Uft^, = 7*vw«f 

^ «fc 9 %^itft!»iRflg$: t fc-frfc t coft ifCfc o T fc <fc 
[0 0 5 4] *5§BJ(0{i3t1S*fct45t^7'f A-AttiRft 

* fcttst^^'f >vj* , xv&sfias c t <e> saw -> * r- a 

^co1^^p ,: 'p^igS:(di»3tTT.SEi)][HlS§$r*liitf r t ft 
<t'(dj; t)^RK$ns^, &&W\z&\,^Xii*mf!FHz&Z 

»4ft<, tfcJfeldigCpS. ffili-fe/Kcio^Tt, 011* li 

So 

[0 0 5 5] »&-fc/u<Z3tf'«:JU4Mffllc«3te«*fcM:3fc 
*£7 ^A£BE[& L^KAX^SiS'^, SaWv^^ Aid 
7^ Nfc5^l4KW*RSrfflv^'bco^ifcojgfi:/j: 

itm®\iztstm-rz - 1 s» MfliicflBjtssfcf** 

^7^/uA£r8S:ttSi&-&\ WtjIilBlCtwt-fcott 



jBUftfiteic i bx« 2 ju^±gae-rs r t as-e* So 

[0 0 5 6] 

[0 0 5 7] Htt0'j 1 

({l^fcT-COpM) J5!£ 8 0 ju mCD# U f=/W7*3-/V 

%<sd* 7 2%<753 v t^mmipx 

5. 4ejn#i > »c^-e5ot-c4»r«J*t 

[0 0 5 8] (^B^^ff 7-C/UACOfg®) ff $ 8 0 ju m 
©M;7tf;utyup-^7^^A (JWT\ TAC7^f 
5 o^co 7%c07K6t{t* y ^^7K^ffi 

[0059] {■vy^^mmmnmm -fe??^>-5 

g|5, ^/UAT-'Wft K2g|5*Jj;t>** 1 0 0£M>(&&S/k 
[0060] «H#«roffr*) 4 otrof7f«l 

itS J: 5tw^LT*>e>, 2 O^td^SPL-C-tf^^ 
[0 0 6 1 ] 2 

(•^7^v^*^]cofaii) tr^/WA-=-/u2pi5 

SrTkl 0 0^JtdADx/c®ffiSr8 0tf®»Lfct, 4 0 
°C(dLT^^if 7^V2b1S*3J;0 ! p' 7 5 V0. 5p=(!^iP 

[0 0 6 2] (OSJttRro^) HiS^'J i <r> m%WL<DW- 
m ld^o^^T, ■^7^-^3i%«*»JSr±IE-^7^>'^a ; 

m\z.iX7LiiLutM±^M.m i co (ffi*«©f^*) td^cr 

ffi3t«Sr^Lfco 
[0 0 6 3] H*fe«ai 3 

(if9^v^«^JcoPM) f7fvi 0gB*3j;t>*7Ki 
0 0gB^b^S*^fSSr4 0°C(cADfKiLT*&-(c^L 

fc-fcf 7 ^ ^mmmzmzo 

[0 0 6 4] «H3fc«rom*) H*SW 1 ({B3t«COf^ 
^) KJ3V^-C, ■tf5^->'*g5#»JSr±IB-t?7^>'3Rg5» 

ffl ic^^rt^ ttmmm 1 co ^^ct 

0S*l££r#U£L;fco 
[0 0 6 5] it«W 1 

f =/UTyP^— yU4g|5fcJ;0 J p< 9 S V 1 3?^* l 0 
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[0066] (8s«fiM0>i4*.tti D mmmte xmtmm 

7^ A-Aft!; 19 *>*3-er6BB<o«3Bf«l©H:*m LOW*** S 
tlKTffl&ISLfc. ***** UC*-*\ 

1 0 0 6 7 j (mmM mmmtsxTftt&m-e'&btiti 

MytmZ2 5 mmrtiKlWrL/ttroiCo^T, 3lo3I>9 
W»«4rfflt^r5loK9jSaE3 0 Omm/m i n, ftfi 
(2 5t) , *H«MU8 0 o T?fi»t.TAC7>f;U 
ASrfilpiLfc. r^irt, TAC7^W 

[0 0 6 8] 

imi ] 



[m 1 ] #*u!03«ite*-e*>5„ 

2 mmm 

3 aW(S»7-fyUA 







&»7J 




Mb 






ML 






MV 


WSi 






mm 



m 1 «t <o&mmi^yi-i/*.®m*m^z> t&mnm-i. 



1] 



— 3 



I^«g*fiIE8?] 

[S§tH 0 ] Spfifc 1 4^5^240 (2 0 0 2. 5. 2 
4) 

[*K*BE l ] 
[4A:E*ttfe1t»g« ] 9)ih« 
MjE»MfcJgB«] 0 0 3 4 

[*B3ErtS] 

[0 0 3 4] #SiflS!«3te*tt:» ±IElCJoV>TS 

ffigSffi a»fc©A»3te*R«£-l£-CBMfe**7j* 



*{s£ffl LTMflftSr**-*-* ^roiSftaiSMfcttfc if* 
STtli. '<y*7'f K«f«03feJRffiffl«>3i^/i' ! ¥— *®i 

[*B6*jE 2 ] 
[«lIE*t&#3S£] Witt$ 
[MjE*Mfe*B«] 0 0 4 0 
[*UiE*«fe] 3£3E 
[ffijEftS] 

[0 0 4 0] (SJtWirWgE^JJi^-Y/WASrBfiiJ-g-tj-tirTt: 



* 

« 
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^b{cSL<omi£*:fa±.tmoZ>h<ox-&b>be -rtett. 



ilL-cr7iv\ il-&;b*>, ffl ^ fc {Sft^ wattle J; or 
^■McSAM^-tirSr k*m<9m^, Z<Dffi%mXR 



(51) Int. CI. 7 g&53lJ§E-5§- 
G0 2B 1/11 

G 0 2 F 1/1335 5 1 0 

// B 2 9 L 7 : 00 
9:00 



(72)3gBJl# ffis6 

*IW^*mT*&fi9 lTll#2f 0 : 

(72) $§0^ ±* -# 

(72)|gB^# ft^ ^ 

^RKH9^*mT^.ffl 1T1 1 # 2 0 ; 

(72)|g0^# {Rjfc 

^RS^^mTSBffllTg l#2-§- 0; 



F I 

B2 9L 7:00 
9:00 

G 0 2 B 1/10 



A 
Z 



F^ — 2H049 BA02 BA06 BA07 BA42 BB03 
BB33 BB43 BB51 BB63 BB65 
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(54) [Title of the Invention] 

Polarizing plate and manufacturing method thereof, 
adhesive for the polarizing plate, and optical film and 
liquid crystal display apparatus using the polarizing 
plate 

(57) [Abstract] 

[Problem] To provide a polarizing plate, which is free 
from a contamination by adhesive, and a manufacturing 
method thereof. 

[Means for Resolution] A polarizing plate, in which a 
transparent protective film is provided on at least one 
surface of a polarizer through an adhesive layer, wherein 
the adhesive layer is composed of an adhesive containing 
gelatin . 
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[Claims] 

[Claim 1] A polarizing plate, in which a transparent 
protective film is provided on at least one surface of a 
polarizer through an adhesive layer, 

wherein the adhesive layer is composed of an 
adhesive containing gelatin. 

[Claim 2] A method of manufacturing a polarizing plate, 
in which a transparent protective film is provided on at 
least one surface of a polarizer through an adhesive layer, 
the method comprising steps of: 

coating a surface forming the adhesive layer of the 
transparent protective film and/or a surface forming the 
adhesive layer of the polarizer with an adhesive 
containing gelatin; 

gelating it; and 

after that, adhering the polarizer and the 
transparent protective film together. 

[Claim 3] An adhesive for polarizing plate, which is 
used for forming an adhesive layer between a polarizer and 
a transparent protective film of the polarizing plate as 
claimed in Claim 1, 

wherein the adhesive contains gelatin. 
[Claim 4] An optical film, which is formed by laminating 
at least one polarizing plate as claimed in Claim 1. 
[Claim 5] A liquid crystal display apparatus, in which 
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the polarizing plate as claimed in Claim 1 or the optical 
film as claimed in Claim 4 is used. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 

The present invention relates to a polarizing plate 
and a manufacturing method thereof. The invention also 
relates to an adhesive for polarizing plate, the adhesive 
being used in the polarizing plate concerned. The 
polarizing plate according to the invention can compose a 
liquid crystal display apparatus by itself or as an 
optical film with the polarizing plate laminated. 
[0002] 

[Prior Art] In liquid crystal display apparatuses, it is 
essential to arrange a polarizer on both surfaces of a 
glass substrate forming the uppermost surface of a liquid 
crystal panel, because of its imaging-f orming method. 
Generally, the polarizer plate, in which a dichroic 
substance such as polyvinyl-alcohol film and iodine and a 
transparent protective film such as tri-acetyl cellulose 
are adhered together, is used. 

[0003] The above-mentioned polarizing plate has been 

manufactured by adhering a polarizer and a transparent 
protective film together through an adhesive. As the 



adhesive, e.g. an aqueous solution containing poly-vinyl 
alcohol and its crosslinking agent, a urethane adhesive, 
etc. have been used. The polarizing plates employing 
these adhesives have been manufactured by coating the 
transparent protective film or the polarizer with an 
adhesive; adhering them together by means of nipping the 
adhesive and the transparent protective film or the 
polarizer between two rollers etc.; and curing the 
adhesive by a drying process etc. 

[0004] However, since these adhesives are liquid 

before the curing process, it has been a problem that, 
when the transparent protective film and the polarizer are 
adhered together, the adhesive leaks from the edge of the 
film or the polarizer and contaminates the polarizing 
plate obtained or the rollers, thereby deteriorating the 
product quality. 
[0005] 

[Problems that the Invention is to Solve] An object 

of the invention is to provide a polarizing plate, which 
is free from a contamination by adhesive, and a 
manufacturing method thereof. The invention is also to 
provide an adhesive for polarizing plate, the adhesive 
being used in the polarizing plate concerned. The 
invention is further directed to provide an optical film 
and a liquid crystal display apparatus, in which the 
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polarizing plate is laminated. 
[0006] 

[Means for Solving the Problems] The present inventors 
have made all their efforts to solve the above problem, 
and found the fact that the above objects can be achieved 
by utilizing an adhesive containing gelatin as the 
adhesive for forming the adhesive layer, which will be 
described hereinafter, to adhere the polarizer and the 
transparent protective film together, thereby reaching 
completion of the invention. 

[0007] That is, the invention relates to a polarizing 

plate, in which a transparent protective film is provided 
on at least one surface of a polarizer through an adhesive 
layer, wherein the adhesive layer is composed of an 
adhesive containing gelatin. 

[0008] The invention also relates to a method of 

manufacturing a polarizing plate, in which a transparent 
protective film is provided on at least one surface of a 
polarizer through an adhesive layer, the method comprising 
steps of: coating a surface forming the adhesive layer of 
the transparent protective film and/or a surface forming 
the adhesive layer of the polarizer with an adhesive 
containing gelatin; gelating it; and after that, adhering 
the polarizer and the transparent protective film together. 

[0009] The invention also relates to an adhesive for 
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a polarizing plate, which is used for forming an adhesive 
layer between a polarizer and a transparent protective 
film of the polarizing plate, wherein the adhesive 
contains gelatin. 

[0010] The invention also relates to an optical film, 

which is formed by laminating at least one of the 
polarizing plate. 

[0011] The invention further relates to a liquid 

crystal display apparatus, in which the polarizing plate 
or the optical film is used. 

[0012] The invention as described above utilizes the 

property of adhesive containing an aqueous solution of 
gelatin, which is uniformly dissolved in a liquefied 
condition at the temperature higher than a certain 
temperature, while, when cooled, it gels at the 
temperature lower than a certain temperature. The 
invention uses an aqueous solution of gelatin, as the 
adhesive for adhering the polarizer and the transparent 
protective film together, to prevent the leakage of 
adhesive from the edge of the aqueous solution of gelatin. 
That is, by coating the transparent protective film and/or 
the polarizer with a high-temperature aqueous solution of 
gelatin; cooling it to gel; and then adhering the 
polarizer and the transparent protective film together, 
the leakage of adhesive when adhered can be prevented and 
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thereby enabling the suppression of contamination on the 
polarizing plate and rollers. 
[0013] 

[Mode for Carrying Out the Invention] The polarizer 

plate according to the invention is provided, as shown in 
Fig. 1, with a transparent protective film 3 on at least 
one surface of a polarizer 1 through an adhesive layer 2, 
which is composed of an adhesive containing gelatin. In 
Fig. 1, the transparent protective film 3 is provided on 
both surfaces of the polarizer 1. 

[0014] The polarizer is not particularly limited but 

various kinds of them can be used. As the polarizer, for 
example, hydrophilic polymer film such as polyvinyl 
alcohol film, partially-formal polyvinyl alcohol film, 
ethylene/vinyl acetate copolymer partially-saponified film, 
etc., which adsorbed a dichroic substance such as iodine, 
dichroic dye, etc. and was uniaxially-oriented; polyene 
oriented film such as dehydrated product of polyvinyl 
alcohol, dehydrochloric product of polyvinyl chloride; etc. 
can be listed. Among them, the polarizer composed of 
polyvinyl alcohol film and dichroic substance such as 
iodine etc. is preferable. The thickness of polarizer is 
preferably in a range of 5-80 jam, though not particularly 
limited to this range. 

[0015] The polarizer of polyvinyl alcohol film, which 
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was dyed with iodine and uniaxially-oriented, can be 
produced by, for example, dipping polyvinyl alcohol in 
aqueous solution of iodine to dye it, and drawing it out 
to 3-7 times as long as the original length. It may be 
also dipped in aqueous solution of boric acid, potassium 
iodide, etc., if necessary. It may be further rinsed in 
water by dipping the polyvinyl alcohol film before dyeing, 
if necessary. Rinsing of polyvinyl alcohol film has 
effects not only to clean the dirt or the anti-blocking 
agent on the surface, but also to prevent the unevenness 
of dyeing by swelling of the polyvinyl alcohol film. 
Drawing of the film may be done after dyeing with iodine, 
or may be done during dyeing, or may be also done before 
dyeing with iodine. Furthermore, drawing may be performed 
in the aqueous solution of boric acid, potassium iodide, 
etc., or even during rinsing. 

[0016] The above-described transparent protective 

film, which is disposed on one surface or both surfaces of 
the above-described polarizer, should be preferably 
excellent in properties such as transparency, mechanical 
strength, thermal stability, water shielding effect, 
isotropy, etc. As the materials for the transparent 
protective film, for example, polyester polymer such as 
polyethylene terephthalate , polyethylene naphthalate, etc., 
cellulose polymer such as di-acetyl cellulose, tri-acetyl 
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cellulose, etc., acrylic polymer such as poly-methyl 
methacrylate etc., styrene polymer such as polystyrene, 
acrylonitrile/styrene copolymer (AS resin), etc., 
polycarbonate polymer, etc. can be listed. Furthermore, 
the following materials can be also listed as the examples 
of material that forms the above transparent protective 
films: polyolefin polymer such as polyethylene, 
polypropylene, polyolefin having cyclo series or 
norbornene structure, ethylene/propylene copolymer, etc.; 
vinyl chloride polymer; amide polymer such as nylon, 
aromatic polyamide, etc.; imide polymer; sulfone polymer; 
polyether sulfone polymer; polyether-ether-ketone polymer; 
poly-phenylene sulfide polymer; vinyl alcohol polymer; 
vinilydene chloride polymer; vinyl butyral polymer; 
arylate polymer; polyoxymethylene polymer; epoxy polymer; 
or blend of those polymers, etc. Still further, film 
products of thermal setting resin or UV-curing resin made 
from polymers such as acryl, urethane, acryl-urethane, 
epoxy, silicone, etc. can be also listed. 

[0017] The thickness is generally 500 jam or less, 

preferably in a range of 1-300 jam, and a range of 5-200 jam 
is particularly preferable. 

[0018] As the transparent protective film, cellulose 

polymer such as tri-acetate cellulose etc. is preferable 
from the viewpoint of polarizing property, durability, 
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etc., and tri-acetate cellulose, surface of which has been 
saponified with alkali etc., is particularly preferable. 
In the case the transparent protective film is provided on 
both surfaces of the polarizer, the transparent protective 
film composed either of the same polymer material or of 
different polymer materials may be used. 

[0019] On the surface of the above transparent 

protective film which the polarizer is not adhered, a 
hard-coating layer may be provided, or a treatment may be 
performed for the purposes of antiref lection, anti- 
sticking, diffusion or anti-glare. 

[0020] The hard-coating treatment is performed for 

the purpose of preventing a scratch on the surface of 
polarizing plate, and it may be formed by a method of 
applying a hard-coating film composed of a suitable UV- 
curing resin, e.g. acryl, silicon polymers, etc., which is 
excellent in hardness and slipping property, on the 
surface of the transparent protective film. The 
antiref lection treatment is performed for the purpose of 
antiref lection of external light at the surface of 
polarizing plate, and it may be achieved by a method of 
antiref lection conforming to the conventional method. 
Furthermore, the ant i-sticking treatment is performed for 
the purpose of preventing adhesion with adjacent layers. 
[0021] The anti-glare treatment is performed for the 
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purpose of preventing the obstruction of visibility of 
light transmitting through the polarizing plate, the 
obstruction being caused by the reflection of external 
light at the surface of the polarizing plate. It may be 
formed by, for example, giving a fine uneven structure to 
the surface of the transparent protective film, with a 
suitable method such as a method of surface-roughening by 
means of sandblasting or embossing method, a method of 
distributing transparent fine grains, etc. As the 

transparent fine grains to be contained to form the above- 
mentioned fine uneven surface structure, transparent fine 
grains of inorganic fine grains composed of, e.g. silica, 
alumina, titania, zirconia, tin oxide, indium oxide, 
cadmium oxide, antimony, etc., having an average particle 
size of 0.5-50 |im, which may be electrically conductive, 
or composed of organic fine grains of either crosslinked 
or non-crosslinked polymers are used. In the case the 
fine uneven surface structure is formed, the amount of 
fine grains used is generally 2-50 parts in weight, and 
preferably 5-25 parts in weight, with respect to that of 
transparent resin forming the fine uneven surface 
structure of 100 parts in weight. The anti-glare layer 
may work also as a diffusion layer (viewing angle 
expanding function etc.) for diffusing the light 
transmitted through the polarizing plate to expand the 
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viewing angle. 

[0022] The above-described antiref lection layer, 

anti-st icking layer, diffusion layer or anti-glare layer, 
etc. may be provided on the transparent protective film 
itself, or may be also provided as an optical layer 
separately from the transparent protective layer. 
[0023] In the above-described adhering process of the 

polarizer and the transparent protective film, an adhesive 
is used with gelatin contained. Such a gelatin-based 
adhesive is generally an adhesive composed of an aqueous 
solution containing gelatin, and ordinarily contains 5-35 
percent gelatin in weight. 

[0024] Since gelatin is an amphoteric electrolyte 

containing hydrolysate of collagen, which is a protein, 
etc., the gelatin-based adhesive contains water-soluble 
linking agent having a functional group, which reacts with 
amino group and carboxyl group. As the result, the gel 
strength is raised and the adhesiveness can be improved. 
As the water-soluble linking agent, aldehyde compound such 
as formaldehyde, glutaraldehyde, glyoxal, etc., amino 
compound such as melamine etc., carboxyl compound such as 
oxalic acid, ketone class, quinone class, metal class of 
ferric group metals such as chromium and aluminum, etc. 
can be exemplified. The amount of addition of such water- 
soluble linking agents is generally 40 parts in weight or 
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less, and preferably 0.5-30 parts in weight, with respect 
to that of gelatin solid content of 100 parts in weight, 
though not particularly limited to those amount. 
Furthermore, pH of the gelatin-based adhesive may be 
adjusted to promote the linking reaction. 

[0025] Further in the gelatin-based adhesive, an 

adhesive composed of polyvinyl alcohol polymer may be 
added to an extent that it does not obstruct gelling at a 
low temperature of the gelatin-based adhesive, to use in 
mixture with the aqueous solution of gelatin. The 
adhesive layer composed of the gelatin-based adhesive is 
formed by a coat-and-dry process of an aqueous solution, 
and, when the aqueous solution is prepared, additives such 
as antiseptics of formic acid, phenol, salicylic acid, 
benzaldehyde, etc. may be mixed depending on the situation. 
[0026] The polarizing plate according to the 

invention is manufactured by steps of coating the above- 
described polarizer and/or transparent protective film 
with the above-described gelatin-based adhesive, gelating 
it, and then adhering the polarizer and the transparent 
protective film together through the adhesive layer formed 
by gelating. After adhering them together, it is 
subjected to drying process to form an adhesive layer 
composed of the coated-and-dried layer of the aqueous 
solution. The coating of the gelatin-based adhesive may 
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be provided on either transparent protective film or 
polarizer, or also on both of these. By utilizing the 
characteristics of gelatin that it gels at a lower 
temperature and is uniformly dissolved at a higher 
temperature, the gelatin-based adhesive is coated at a 
higher temperature and then cooled it to gel before being 
adhered, so that leakage of the adhesive can be prevented, 
and contamination on the polarizing plate and the 
manufacturing equipment can be also prevented. 
[0027] The coating process of gelatin-based adhesive 

is carried out under the condition the gelatin is 
uniformly dissolved as an aqueous solution. Ordinarily, 
the temperature, at which gelatin aqueous solution gels, 
is in a range of 20-30 degrees C, though depending on the 
concentration of gelatin aqueous solution, additives 
contained therein, etc. Accordingly, when the gelatin- 
based adhesive is coated, it is preferable to warm the 
gelatin-based adhesive to a temperature higher than 30 
degrees C, so that it is coated under the condition the 
gelatin is uniformly dissolved. More preferable 

temperature is in a range of 40-60 degrees C. However, if 
the coating temperature were too high, gelatin could be 
decomposed, therefore it is preferable to coat at a 
temperature lower than 60 degrees C. 

[0028] After coating gelatin-based adhesive, it is 
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cooled from a higher temperature to a lower temperature to 
gel. The temperature the gelatin-based adhesive gels is 
lower than the gelling temperature of the aqueous solution 
of gelatin. The gelling temperature is preferably 20 
degrees C or less, and more preferably 5-15 degrees C. 
[0029] The adhering process of the polarizer and the 

transparent protective film can be carried out with a roll 
laminator etc. The thickness of adhesive layer composed 
of the gelatin-based adhesive is ordinarily about 0.1-5 (am, 
though not particularly limited to this range. 
[0030] The polarizing plate according to the 

invention can be used as an optical film in practice, in 
which the polarizing plate is laminated with the other 
optical layer. The optical layer may be one or more 
optical layers that can be used for composing a liquid 
crystal display devices, e.g. reflecting plate, 
translucent plate, phase plate (including wavelength plate 
such as half-wave plate, quarter-wave plate, etc.), 
viewing angle compensating film, etc., though not limited 
to those layers. Particularly, reflecting or translucent 
plate formed by further laminating the polarizing plate 
according to the invention with a reflecting plate or a 
translucent reflecting plate, elliptically or circularly 
polarizing plate formed by further laminating the 
polarizing plate with a phase plate, wide-visible angle 
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polarizing plate formed by further laminating the 
polarizing plate with a viewing angle compensating film, 
or polarizing plate formed by further laminating the 
polarizing plate with a brightness-improving film are 
preferable . 

[0031] The reflection type polarizing plate, in which 

a reflecting layer is provided on the polarizing plate, is 
directed to compose a liquid crystal display device of the 
type that displays by reflecting light incident on the 
visible side (display side) , and has an advantage that an 
internal light source such as a backlight etc. can be 
omitted, and accordingly a slim type of liquid crystal 
display device can be easily realized. The reflection 
type polarizing plate may be formed by suitable methods 
including a method of applying a reflecting layer made of 
metal etc. on a surface of the polarizing plate, through a 
transparent protective layer etc. depending on the 
situation . 

[0032] As a specific example of reflection type 

polarizing plate, a reflecting layer formed by applying a 
leaf or a vapor deposit film, composed of reflective metal 
such as aluminum, on a surface of the transparent 
protective film, which may be mat-finished depending on 
the situation, can be listed. Or, a reflecting layer 
formed by mixing fine grains into the above-described 
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transparent protective film to form a fine uneven surface 
structure, and further applying a reflecting layer having 
a fine uneven structure thereon, can be also listed. The 
reflecting layer having a fine uneven structure has an 
advantage that the incident light can be scattered by 
diffuse reflection to prevent the directivity and dazzling 
appearance of reflection, and that the unevenness of light 
and dark can be controlled, and so forth. The transparent 
protective film containing fine grains also has an 
advantage that the incident light can be scattered by 
diffuse reflection to further control the unevenness of 
light and dark. The reflecting layer having a fine uneven 
structure influenced from the fine uneven surface 
structure of the transparent protective film may be formed 
with suitable methods, including a vapor depositing method 
such as vacuum depositing, ion-plating, sputtering, etc., 
a plating method, etc., that directly attach a metal to 
the surface of the transparent protective film. 
[0033] The reflecting plate may be also used as a 

reflecting sheet etc., which is formed by applying a 
reflecting layer to a suitable film equivalent to the 
transparent protective film, instead of the above- 
described method that directly attaches on the transparent 
film of the polarizing plate. In this connection, since 
the reflecting layer is ordinarily made of metal, it is 
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preferable to use the reflecting layer in a form that the 
reflecting layer is covered by the transparent protective 
film or the polarizing plate etc., from the viewpoint of 
preventing the deterioration of reflectivity owing to its 
oxidation and thus in view of the long-term persistence of 
initial reflectivity, the avoidance of a separate process 
for a protective layer, etc. 

[0034] The translucent polarizing plate can be 

obtained by making the above-described reflecting layer as 
a translucent type reflecting layer such as a half-mirror 
etc., which reflects light and at the same time transmits 
light. The translucent polarizing plate is ordinarily 
disposed on the rear surface of the liquid crystal cell, 
and it enables forming a liquid crystal display device of 
the type, in which the image is displayed with reflecting 
the light incident on the visible side (display side) when 
the liquid crystal display device is used under a 
relatively bright environment, while the image is 
displayed with using an internal light source such as a 
backlight etc., which is built in the rear surface of the 
translucent polarizing plate, when the liquid crystal 
display device is used under a relatively dark environment. 
That is, the translucent polarizing plate is useful when a 
liquid crystal display device of the type, in which the 
energy for light source such as a backlight can be saved 
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in a bright environment, and the internal light source can 
be also used in a relatively bright environment, is 
composed. 

[0035] The elliptically or circularly polarizing 

plate formed by further laminating the polarizing plate 
with a phase plate will be described. In the case when 
linear polarization is changed to elliptic or circular 
polarization or when elliptic or circular polarization is 
changed to linear polarization, or when the polarizing 
direction of linear polarization is changed, the phase 
plate is used. Especially as a phase plate for changing 
linear polarization to circular polarization or changing 
circular polarization to linear polarization, a so-called 
quarter-wave plate (also called as X/4 plate) etc. is used 
A half-wave plate (also called as X/2 plate) is ordinarily 
used when the polarizing direction of linear polarization 
is changed. 

[0036] The elliptically polarizing plate is 

effectively used in such a case that coloring (blue or 
yellow) caused by the birefringence of liquid crystal 
layer in the super-twisted nematic (STN) type liquid 
crystal display device is compensated (prevented) to 
obtain a black-and-white display free from the above- 
mentioned coloring. Furthermore, the elliptically 
polarizing plate, in which refractive index has been 
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controlled three-dimensionally , is preferable, because the 
coloring observed when the screen of liquid crystal 
display device is viewed from an oblique angle can be also 
compensated (prevented) . The circularly polarizing plate 
is effectively used in such a case that the color tone is 
adjusted, e.g. in the image displayed in color in a 
reflection type liquid crystal display device, and also 
has a function of antiref lection . As specific examples of 
the above-mentioned phase plate, the birefringence film, 
or the oriented film of liquid crystal polymer, or the 
oriented layer supported on a film, which is formed by 
drawing a film composed of polycarbonate, polyvinyl 
alcohol, polystyrene, poly-methyl methacrylate, 

polypropylene, or the other suitable polymer, such as 
polyolefin, poly-arylate, polyamide, etc., can be listed. 
The phase plate may have a phase difference suitable to 
the purpose of use, e.g. compensation of coloring caused 
by birefringence of various kinds of wavelength plates or 
liquid crystal layer, or compensation of viewing angle, 
etc. Furthermore, the phase plate may be also formed by 
laminating two or more phase plates to control optical 
properties such as phase difference etc. 

[0037] The above-described elliptically polarizing 

plate or reflection type elliptically polarizing plate is 
formed by laminating the polarizing plate or the 
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reflection type polarizing plate with a phase plate in a 
suitable combination. Such elliptically polarizing plates 
can be formed by separately laminating those plates in 
sequence during manufacturing process of the liquid 
crystal display device, so that it produces a combination 
of the (reflection type) polarizing plate and the phase 
plate. However, if an optical film of elliptically 
polarizing plate etc. is produced in advance, as described 
before, it is excellent in quality stability, laminating 
operability, etc., thereby having an advantage to improve 
manufacturing efficiency of the liquid crystal display 
device, etc. 

[0038] The viewing angle compensating film is 

directed to expand the visible angle of the screen of 
liquid crystal display device, so that the image can be 
relatively clearly visible even if it is observed not at 
the right angles but at an oblique angle. Such a viewing 
angle compensating phase plate includes e.g. the oriented 
layer of liquid crystal polymer etc., which is supported 
on a phase difference film, an oriented film of liquid 
crystal polymer etc., a transparent substrate, etc. While 
the ordinary phase plate uses a polymer film having 
birefringence, which has been uniaxially drawn along its 
plane, the phase plate used for a viewing angle 
compensating film uses a polymer film having birefringence, 
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which has been biaxially drawn along its plane, or a 
polymer film having birefringence with refractive index 
along its depth direction controlled, which has been drawn 
uniaxially along its plane and further along its depth 
direction, or a bi-directionally drawn film such as an 
obliquely oriented film, etc. As the obliquely oriented 
film, for example, a polymer film having a heat 
contraction film adhered and being subjected to the 
drawing process and/or the shrinkage process under the 
influence of contraction force by heat, a liquid crystal 
polymer, which has been obliquely oriented, etc. can be 
listed. As the raw material polymer of phase plate, the 
material similar to that which is described before on the 
phase plate may be used, and a suitable material for the 
purposes of the prevention of coloring due to the change 
of visual angles caused by the phase difference of liquid 
crystal cells etc., the expansion of visible angle with 
improved visibility, etc. may be also used. 

[0039] From the viewpoint of realization of wide- 

visible angle with improved visibility etc., an optically 
compensated phase plate, in which an optically anisotropic 
layer composed of the oriented layer of liquid crystal 
polymer, the obliquely oriented layer of discotic liquid 
crystal polymer in particular, is supported on a tri- 
acetyl cellulose film, may be preferably used. 
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[0040] The polarizing plate, which has been formed by 

adhering a polarizing plate and a brightness-improving 
film together is ordinarily disposed on the rear surface 
of liquid crystal cell in use. The brightness-improving 
film has a property that, when the light from the 
backlight or the natural light by the reflection at the 
rear surface of a liquid crystal display device etc. 
enters, reflects the linear polarization along a 
predetermined polarizing axis or the circular polarization 
in a predetermined direction, but transmits the other 
light. The polarizing plate, which has been formed by 
laminating a brightness-improving film and a polarizing 
plate, allows the light to enter from a light source such 
as backlight to obtain the transmitting light of 
predetermined polarization, but the light other than the 
light of predetermined polarization is not allowed to 
transmit but reflected. The light, which is reflected by 
a surface of brightness-improving film, is further 
reversed through a reflecting layer disposed on the rear 
surface thereof to reenter the brightness-improving film, 
and a part or all of it is allowed to transmit as the 
light of predetermined polarization, thereby enabling the 
light transmitting the brightness-improving film to 
increase in quantity. At the same time, the polarized 
light, which is hard to be absorbed by the polarizer, is 



26 



supplied to increase the amount of light available to the 
image display etc. on a liquid crystal display, thereby 
enabling the brightness to be improved. That is, if the 
brightness-improving film were not used but the light were 
incident from a backlight etc. on the rear surface of the 
liquid crystal cell through the polarizer, almost all of 
the light having polarizing directions different from the 
polarizing axis of polarizer would be absorbed in the 
polarizer, i.e. it would not pass through the polarizer. 
Thus, approximately 50% of the light would be absorbed in 
the polarizer though depending on the properties of the 
polarizer, and the amount of light available to the liquid 
crystal display etc. would be reduced by the same 
percentage, resulting in a dark screen. The brightness- 
improving film inhibits the light having polarizing 
directions that would be absorbed in the polarizer from 
entering the polarizer but reflects it once at the 
brightness-improving film, and then reverses it through a 
reflecting layer etc. disposed on the rear surface thereof 
and allows it to reenter the brightness-improving plate. 
These processes are repeated and, during the repetition of 
reflection and reversal between them, only the light 
having the polarizing direction, which can pass through 
the polarizer, is allowed to enter the brightness- 
improving film to be absorbed in the polarizer, the light 



of a backlight etc. can be effectively utilized to display 
images on the liquid crystal display device with the 
brightened screen . 

[0041] As the above-described brightness-improving 

film, suitable materials may be used, for example, 
material having the property that transmits the linear 
polarization along a predetermined polarizing axis but 
reflects the other light, such as a multi-layered thin 
film of dielectrics or a multi-layered laminate of thin 
films having different refractive-index anisotropies , or 
material having the property that reflects one of the 
clockwise and counterclockwise circular polarizations but 
transmits the other light, such as an oriented film of 
cholesteric liquid crystal polymer or the other oriented 
liquid crystal layer supported on a film substrate. 
[0042] Accordingly, in the brightness-improving film 

of the above-described type that transmits the linear 
polarization along a predetermined polarizing axis, the 
transmitted light can enter the polarizing plate as it is 
with the polarizing axis adjusted uniformly, thereby 
enabling the light to effectively transmit with 
controlling the absorption loss in the polarizing plate. 
On the other hand, in the brightness-improving film of the 
type that transmits the circular polarization as in a 
cholesteric liquid crystal layer, it is preferable to 
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convert the circular polarization into the linear 
polarization by means of a phase plate before entering the 
polarizing plate in view of the control of absorption loss, 
though being also possible to enter the polarizer as it is. 
In this case, the circular polarization may be converted 
into the linear polarization with using a quarter-wave 
plate as the phase plate. 

[0043] The phase plate that functions as a quarter- 

wave plate over the wide wavelength range as in the 
visible light range can be obtained by a method that a 
phase difference layer, which functions as the quarter- 
wave plate for e.g. a hypochromic light of wavelength 
550nm, is overlaid with e.g. a phase difference layer, 
which functions as the half-wave plate. Accordingly, the 
phase plate disposed between the polarizing plate and the 
brightness-improving film may be composed of one or more 
phase difference layers. 

[0044] Also in the case of cholesteric liquid crystal 

layer, by forming two or more layers having different 
reflection wavelengths to be overlaid in a combination, a 
phase plate that reflects the circular polarization over a 
wide wavelength range as in the visible light range can be 
obtained, and, based on that, a transmission circular 
polarization over a wide wavelength range can be obtained. 

[0045] Furthermore, the polarizing plate may be 
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composed of a laminate of a polarizing plate and two or 
more optical layers, as the above-described polarization 
split type of polarizing plate. Accordingly, it may be 
also a reflection type elliptically polarizing plate or a 
translucent type polarizing plate, etc., which is composed 
of a combination of the above reflection type polarizing 
plate or the translucent type polarizing plate and the 
phase plate. 

[0046] The optical film of the polarizing plate 

laminated with the above-described optical layer can be 
formed by a method of separately laminating in sequence 
during the manufacturing process of liquid crystal display 
device etc. However, if the optical film is produced by 
laminating in advance, it is excellent in quality 
stability, assembling operability, etc., thereby having an 
advantage to improve manufacturing process of the liquid 
crystal display device, etc. The laminating process may 
be carried out with a suitable method of adhering through 
an adhesive layer etc. When the above polarizing plate or 
the other optical film is adhered, its optical axis may be 
set to a suitable setting angle, in accordance with its 
target of phase difference properties etc. 

[0047] The above-described polarizer and the optical 

film with at least one polarizing plate laminated may be 
provided with an adhesive layer for adhering the other 
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members such as a liquid crystal cell etc. together. As 
adhesives forming the adhesive layer, e.g. acryl polymer, 
silicone polymer, polyester, polyurethane, polyamide, 
polyether, polymer containing fluorine or rubber as its 
base can be suitably selected in use, though it should be 
not limited to those. Particularly, the material such as 
acryl adhesive, which is excellent in optical transparency, 
showing adhesive properties with moderate wettability, 
cohesiveness and adhesiveness, and having excellent 
weather resistance and heat resistance, is preferably used. 
[0048] In addition to the above, the adhesive layer 

having low moisture absorptivity and showing excellent 
heat resistance is also preferably used, from the 
viewpoint of the prevention of foaming phenomenon and 
peeling phenomenon due to moisture absorption, prevention 
of deterioration of optical properties and warping 
phenomenon of liquid crystal due to thermal expansion 
difference, and thus from the viewpoint of assembling 
efficiency of the high-quality liquid crystal display 
device excellent in durability. 

[0049] The adhesive layer may contain e.g. natural 

resin or synthetic resin, particularly filler composed of 
inorganic powder such as adhesive-added resin, glass fiber, 
glass beads, metallic powder, etc. and additives suited to 
add to the adhesive layer such as pigment, coloring agent, 
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antioxidant, etc. The adhesive layer may be also an 
adhesive layer containing fine grains and showing light- 
diffusion property . 

[0050] The application of an adhesive layer to one 

surface or both surfaces of polarizing plate or optical 
film can be carried out by a suitable method. For example, 
a method of preparing the adhesive solution of about 10-40 
wt%, in which the base polymer or its composition is 
dissolved or dispersed in a single medium or mixture of 
suitable solvents, e.g. toluene, ethyl acetate, etc., and 
directly spreading it on a polarizing plate or an optical 
film by a suitable applying method such as casting method, 
coating method, etc., or a method of forming an adhesive 
layer on a separator by the method equivalent to the above 
and transferring it on a polarizing plate or an optical 
film, etc. can be li-sted. 

[0051] The adhesive layer may be formed on one 

surface or both surfaces of a polarizing plate or an 
optical film in a form of superimposed layers even when 
the composition thereof and kinds thereof are different. 
When formed on both surfaces, the adhesive layers may have 
differences between the front surface and the rear surface 
of the polarizing plate or the optical film, in 
composition, type, thickness, etc. The thickness of 
adhesive layer may be suitably determined according to the 
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purpose of use and the adhesive strength. It may be 1-500 
jam in general, 5-200 jam preferably, and 10-100 |um is 
particularly preferable . 

[0052] The exposed surface of adhesive layer is 

covered by a separator, which is temporarily attached for 
the purposes of preventing contamination etc., until it is 
put to practical use. Therefore, the adhesive layer can 
be prevented from contact with something in the normal 
handling conditions. As the separator, excepting the 
above thickness conditions, a suitable sheet composed of 
e.g. plastic film, rubber sheet, paper, cloth, non-woven 
fabric, net, foamed sheet, metal foil, or laminated sheet 
of those, etc., which is coated with a peeling agent of 
silicone group, straight chain alkyl group, fluorine group, 
molybdenum sulfide, etc., depending on the situation, i.e. 
a suitable separator conforming to the conventional use 
may be used. 

[0053] Further in the invention, to the polarizer, 

the transparent protective film, the optical film, etc. 
forming above-described polarizing plate, and to 
respective layers of adhesive layer etc., a UV-absorbing 
function of a method of treating with a UV-absorber, e.g. 
salicylate compound, benzophenol compound, benzotriazole 
compound, cyanoacrylate compound, nickel-complex salt 
compound, etc., may be provided. 
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[0054] The polarizing plate and the optical film 

according to the invention is preferably used to compose 
various kinds of devices such as liquid crystal display 
device etc. Composition of liquid crystal may be done in 
conformity with the conventional method. That is, a 
liquid crystal display device is generally composed by 
suitably assembling such components as a liquid crystal 
cell, a polarizing plate or an optical film, and an 
illumination system if necessary, and incorporating a 
drive circuit. In the invention, the composition is not 
particularly limited but may conform to the conventional 
practice, except that the polarizing plate or the optical 
film according to the invention are used. Also concerning 
the liquid crystal cell, any type of the liquid crystal 
cells, e.g. TN type, STN type, 7t-type, etc. may be used. 
[0055] It is possible to compose suitable liquid 

crystal display devices, which include a liquid crystal 
display device with polarizing plate or optical film 
disposed on one surface or both surfaces of liquid crystal 
cell, a liquid crystal display device having a backlight 
or reflecting plate as the illuminating system, etc. In 
those cases, the polarizing plate or the optical film 
according to the invention may be mounted on one surface 
or both surfaces of the liquid crystal cell. In the case 
the polarizing plate or the optical film is mounted on 
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both surfaces, these may be either of the same one or of 
different ones. Furthermore, when the liquid crystal 
display device is composed, suitable parts, e.g. diffusion 
plate, anti-glare layer, antiref lection film, protective 
plate, prism array, lens array sheet, light-diffusion 
plate, backlight, etc. may be disposed at suitable 
positions in a form of one or more layers. 
[0056] 

[Examples] Hereinafter, configurations and advantages of 
the invention will be described with referring to specific 
examples. Wherein, values of parts and percentage in 
respective examples are on the weight-basis. 

[0057] Example 1 

(preparation of polarizer) A polyvinyl alcohol film of 
80 jam thick was dyed in 0.3% iodine aqueous solution, 
drawn to 5.4 times in 4% boric acid aqueous solution and 
2% potassium iodide aqueous solution, and dried at 50 
degrees C for four minutes, to obtain a polarizer. 

[0058] (preparation of transparent protective film) 

A tri-acetyl cellulose film (hereinafter referred to 
as TAC film) of 80 Jim thick was dipped in 7% potassium 
hydroxide aqueous solution at 50 degrees C for three 
minutes, rinsed and then dried to obtain a saponified TAC 
film. 

[0059] (Preparation of gelatin-based adhesive) 
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A solution composed of gelatin of 5 parts, 
formaldehyde of 2 parts and water of 100 parts was heated 
to 40 degrees C to obtain a uniformly dissolved gelatin- 
based adhesive. 

[0060] (Production of polarizing plate) 

The gelatin-based adhesive at 40 degrees C was 
applied on one surface of the saponified TAC film to be 2 
jam thick, and cooled to 20 degrees C to gelate the 
gelatin-based adhesive. The gelatin-based adhesive was 
also applied on both surfaces of the polarizer, and 
adhered with the gelated TAC film together by means of 
roll laminator and dried at 60 degrees C for four minutes 
to obtain a polarizing plate. 
[0061] Example 2 

(Preparation of gelatin-based adhesive) A solution 
containing polyvinyl alcohol of 2 parts in water of 100 
parts was dissolved at 80 degrees C, cooled to 40 degrees 
C, and then gelatin of 2 parts and melamine of 0.5 parts 
were added and uniformly dissolved to obtain a gelatin- 
based adhesive. 

[0062] (Production of polarizing plate) 

A polarizing plate was produced in conformity with 
(Production of polarizing plate) of Example 1, except that, 
in (Production of polarizing plate) of Example 1, the 
gelatin-based adhesive was replaced with the above- 
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described gelatin-based adhesive. 
[0063] Example 3 

(Preparation of gelatin-based adhesive) An aqueous 
solution containing gelatin of 10 parts and water of 100 
parts was heated to 40 degrees C to obtain a uniformly 
dissolved gelatin-based adhesive. 
[0064] (Production of polarizing plate) 

A polarizing plate was produced in conformity with 
(Production of polarizing plate) of Example 1, except that, 
in (Production of polarizing plate) of Example 1, the 
gelatin-based adhesive was replaced with the above- 
described gelatin-based adhesive. 
[0065] Comparative example 1 

Polyvinyl alcohol of 4 parts and melamine of 1 part 
were dissolved in water of 100 parts to obtain a polyvinyl 
alcohol-based adhesive. A polarizing plate was produced 
in conformity with (Production of polarizing plate) of 
Example 1, except that, in (Production of polarizing 
plate) of Example 1, the gelatin-based adhesive was 
replaced with the above-described polyvinyl alcohol-based 
adhesive . 

[0066] (Leakage of adhesive) 

For the examples and the comparative example, 
occurrence of the leakage of adhesive at the time when the 
polarizer and TAC film were adhered together with using a 
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roll laminator was visually checked- The results are 

shown in Table 1. 

[0067] (Adhesive strength) 

The polarizing plates obtained for examples and 
comparative example were slit to 25mm width and TAC films 
were peeled off from the polarizing plates with using a 
tensile testing machine under conditions: peeling-off 
speed of 300mm/min; normal room temperature (25 degrees 
C) ; and peeling angle of 180 degrees. Those which were 
not peeled off but ruptured are denoted as "Ruptured". 
The results are shown in Table 1. 
[0068] 
[Table 1] 





Leakage of 
adhesive 


Adhesive 
strength 


Example 1 


None 


Ruptured 


Example 2 


None 


Ruptured 


Example 3 


None 


Ruptured 


Comparative 
example 1 


Occurred 


Ruptured 



It is recognized from the Table 1 that, in the 
adhesives using gelatin aqueous solution, the leakage of 
adhesive does not occur and the adhesive strength is 
sufficiently high . 
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[Brief description of drawings] 

[Fig. 1] Fig. 1 is a polarizing plate according to the 
invention . 

[Description of Reference Symbols] 

1 Polarizer; 

2 Adhesive layer; and 

3 Transparent protective film 
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[Written Amendment ] 

[Date of Filing] May 24, Heisei-14 (2002.5.24) 
[Amendment 1] 

[Subject of Amendment] Specification 
[Item of Amendment] [0034] 
[Method of Amendment] Change 
[Content of Amendment] 

[0034] The translucent polarizing plate can be 

obtained by making the above-described reflecting layer as 
a translucent type reflecting layer such as a half-mirror 
etc., which reflects light and at the same time transmits 
light. The translucent polarizing plate is ordinarily 
disposed on the rear surface of the liquid crystal cell, 
and it enables composing a liquid crystal display device 
of the type, in which the image is displayed with 
reflecting the light incident on the visible side (display 
side) when the liquid crystal display device is used under 
a relatively bright environment, while the image is 
displayed with using an internal light source such as a 
backlight etc., which is built in the rear surface of the 
translucent polarizing plate, when the liquid crystal 
display device is used under a relatively dark environment. 
That is, the translucent polarizing plate is useful to 
compose a liquid crystal display device of the type, in 
which the energy for light source such as a backlight can 



be saved in a bright environment, and the internal light 
source can be also used in a relatively dark environment. 

[Amendment 2] 

[Subject of Amendment] Specification 
[Item of Amendment] [0040] 
[Method of Amendment] Change 
[Content of Amendment] 

[0040] The polarizing plate, which has been formed by 

adhering a polarizing plate and a brightness-improving 
film together is ordinarily disposed on the rear surface 
of liquid crystal cell in use. The brightness-improving 
film has a property that, when the natural light enters 
from the backlight or by the reflection at the rear 
surface of a liquid crystal display device etc., reflects 
the linear polarization along a predetermined polarizing 
axis or the circular polarization in a predetermined 
direction, but transmits the other light. The polarizing 
plate, which has been formed by laminating a brightness- 
improving film and a polarizing plate, allows the light to 
enter from a light source such as backlight to get the 
light of predetermined polarization transmitted, but not 
allows to enter but reflects the light other than the 
light of predetermined polarization. The light, which is 
reflected by a surface of brightness-improving film, is 



further reversed through a reflecting layer disposed on 
the rear surface thereof to reenter the brightness- 
improving film, and a part or all of it is allowed to 
transmit as the light of predetermined polarization, 
thereby enabling the light transmitting the brightness- 
improving film to increase in quantity. At the same time, 
the polarized light, which is hard to be absorbed by the 
polarizer, is supplied to increase the amount of light 
available to the image display etc. on a liquid crystal 
display, thereby enabling the brightness to be improved. 
That is, if the brightness-improving film were not used 
but the light were incident from a backlight etc. on the 
rear surface of the liquid crystal cell through the 
polarizer, almost all of the light having polarizing 
directions different from the polarizing axis of polarizer 
would be absorbed in the polarizer, i.e. it would not pass 
through the polarizer. Thus, approximately 50% of the 
light would be absorbed in the polarizer though depending 
on the properties of the polarizer, and the amount of 
light available to the liquid crystal display etc. would 
be reduced by the same percentage, resulting in a dark 
screen. The brightness-improving film inhibits the light 
having polarizing directions that would be absorbed in the 
polarizer from entering the polarizer but reflects it once 
at the brightness-improving film, and then reverses it 
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through a reflecting layer etc. disposed on the rear 
surface thereof and allows it to reenter the brightness- 
improving film. These processes are repeated and, during 
the repetition of reflection and reversal between them, 
only the light having the polarizing direction, which can 
pass through the polarizer, is allowed to enter the 
brightness-improving film to be absorbed in the polarizer, 
the light of a backlight etc. can be effectively utilized 
to display images on the liquid crystal display device 
with the brightened screen. 



